Purpose To compare the efficacy, advantages and disadvantages of the use of preoperative injection of methylprednisolone into masseter muscle versus gluteal muscle to minimize postoperative swelling after the surgical removal of lower third molar. Materials and Methods A prospective randomized study was planned comprising of 10 subjects, undergoing elective surgery for bilateral impacted lower third molar removal with similar severity index. The subjects were randomly assigned into two groups-group I who received intrabuccal masseteric injection and group II who received gluteal injection of 40 mg of methylprednisolone after inferior alveolar nerve and long buccal nerve block (prior to the surgical removal of the impacted lower third molars). We evaluated the postoperative pain, trismus, swelling, advantages and disadvantages of the injection techniques. Statistical analysis was done using student t test. Results Ten patients of mean age 27 ± 6 years were selected for the study including six males and four females. The mean age was 27 years (SD 6). The differences in measurements of preoperative and postoperative pain, swelling and mouth opening between group I and group II were not statistically significant. Conclusion The study evidently proves that there is no statistically significant difference between the intrabuccal approach of masseteric injection and gluteal injection of methylprednisolone in terms of pain, swelling and trismus following surgical removal of impacted lower third molars. However, the intrabuccal approach of masseteric injection was found to be more convenient when compared to gluteal injection, for the surgeon as well as the patient. It also has an additional advantage of being a painless steroidal injection on an anesthetized injection site.
Introduction
The surgical practice of impacted teeth removal is closely associated with pain, swelling and trismus and there is always a need to minimize the postoperative pain and swelling which is commonly done by injecting steroids. Corticosteroids were first used as anti-inflammatory agents in oral surgery by Strean et al. [1] and in 1952 Spies et al. used hydrocortisone as anti-inflammatory mediator to decrease the fluid transudation and edema in dental surgeries [1] [2] [3] . The anti-inflammatory effects of glucocorticoids are due to their inhibitory effect on release of cytokines by preventing the movement of NF-k B to the nucleus and additionally by inhibition of phospholipase A2. This reduces release of arachidonic acid from tissue phospholipids and decreases the formation of thromboxane, leukotrienes, prostacyclin and prostaglandins [4] . The glucocorticoids, especially methyl prednisolone was found to be effective as an anti-inflammatory mediator in surgical procedures and is commonly used to reduce the swelling associated with the surgical removal of impacted third molars [5] [6] [7] [8] [9] [10] [11] [12] .
Further, the site of injection has a significant influence on the effectiveness of surgical procedures encountered by the patient in terms of pain, swelling and trismus. The site of injection (i.e.; proximal or distal to the site of surgical operation) can also determine the efficacy of the injection. In the present study an attempt has been made to evaluate the postoperative pain, swelling and trismus in two groups of patients, one receiving 40 mg methylprednisolone injection on the masseteric site and the other receiving the same on the gluteal site. The comparison of efficacy and other advantages and disadvantages of the two injection sites were analyzed statistically and the effective painless injection site was evaluated.
Materials and Methods
A randomized prospective study was planned to be conducted amongst 10 subjects who reported to our department (10 patients with left and right impacted teeth, accounting for 20 samples) between February 2010 and March 2011. The inclusion criteria comprised of healthy patients with ASA I grade without contraindication for corticosteroids, having bilateral impacted lower third molars with similar difficulty index. Radiograph reports showed symmetrical positioning of the teeth. All patients required tooth section to remove it. (Similar difficulty index score of the impacted teeth on both the sides in the patient was ensured). The study was approved by the Institutional ethics committee and informed consent was obtained from all patients for extraction and methylprednisolone injection.
All the patients underwent bilateral surgical removal of impacted lower third molars on two different occasions. These patients were randomized into two groups, based on site of methylprednisolone injection (Melpred injection 40 mg vial, Cipla, Indian company), group I received masseteric injection and group II received gluteal injection. Both the groups received steroidal injections after inferior alveolar, lingual and long buccal nerve block but before placing the incision. Further, to avoid technical bias, one surgeon performed all the surgical removals of the impacted lower third molars under lidocaine 2 % with adrenaline. After completion of the procedure, the patient was asked to rate his pain on a 100-mm visual analog scale, with zero representing 'no pain' and hundred representing 'worst pain'. Assessment of pain was done hourly for the first 6 h following the completion of the surgery, which was taken into single average data and then at intervals of 12 h for the next 3 days.
Mouth opening was measured with Caprovich callipers and postoperative swellings were evaluated by measuring the distance between tragus-lip commissure, gonion-lip commissure and gonion-external canthus of the eye using surgical silk thread. These measurements were also done by another investigator besides the operating surgeon on preoperative and postoperative second and seventh days.
Comparisons of mean pain intensity scores and mean measurements of swelling and mouth opening between groups I and II were performed using student's t test.
Results
Of the twelve patients selected for the study, two were excluded because of failure to report for subsequent reviews (n = 20; 10 patients with left and right impacted teeth, accounting for 20 samples). The preoperative data of mouth opening and facial swelling are presented in Table 2 . The postoperative data of mean pain intensity scores, mouth opening and facial swelling measurements are showed in Tables 1, 3 and 4 respectively. The results indicate no statistically significant difference in all the three parameters evaluated between the two study groups and it can be conveniently stated that the two sites of injection had no difference in postoperative data.
Discussion
The administration of steroids effectively reduces facial swelling, pain and trismus following surgical extraction of impacted teeth. Methylprednisolone is commonly used as an anti inflammatory drug to reduce such post surgical morbidity. With a half life of 18-36 h, methylprednisolone is more potent than hydrocortisone and has no mineralocorticoid activity [4, 5, 7, 11, 12, 13] . Though literature states that the site of administration has no impact, studies have been conducted to assess the efficacy of the steroid injection in various sites of administration [6] . The more comfortable route for the patients has been reviewed as the oral route, but its efficacy compared with the parenteral route is not predictable [8] . Following the removal of impacted third molars, either 40 mg methylprednisolone injected into gluteal region or an intravenous dose of 125 mg is reported to reduce swelling, pain and trismus associated with the surgery [7, 14, 15] The surgical reviews have proved that intramuscular route is a better route for administration when compared to the oral route on the basis of plasma drug concentration and anti inflammatory action [8] . However, in most of the practices, the steroid injections are administered in the gluteal region before or after the surgical removal of impacted teeth or any other surgery. But the experience of the dental surgeons has also suggested that patient's discomfort or inconvenience present as the limiting factors for gluteal administration [8] . Few studies have shown masseteric administration to be more favorable in decreasing pain, swelling and trismus [7, 16] . This motivated us to evaluate the possibility of considering the masseter muscle at operative site for methyl prednisolone injection and its efficacy in reducing the postoperative morbidity in the present study. In this study, methylprednisolone 40 mg (Melpred injection 40 mg vial, Cipla, Indian company) was injected into masseter through intrabuccal approach after anesthetizing inferior alveolar, lingual and buccal nerve and before placing the incision. The technique is relatively more convenient for the surgeon since the injection is carried out in proximity to the surgical area which is pre anesthetized by local infiltration of lidocaine solution into the masseter region, which anesthetize the terminal branches of masseteric nerve after the long buccal nerve block. Of the ten patients, first two patients showed painful spasm of masseter muscle during intra buccal masseteric injection lasting for few seconds, which could be attributed to superficial and higher level of injection (middle third of masseter), this complication was avoided in rest of patients by giving the injection at the anterior fibers of masseter muscle by palpating the masseter muscle extra orally and as close as possible to the region of the long buccal nerve block which was at the level of coronoid notch thus helping us also to understand the surgical anatomy better for skillful administration of the injection. 
Conclusion
This study shows that there is no significant difference between the intrabuccal approach of masseteric injection and gluteal injection of methylprednisolone in terms of pain, swelling and trismus following the surgical removal of impacted lower third molars. However, the intrabuccal approach of masseteric injection is more convenient for the surgeon and painless for the patient than gluteal injection, since it is administered in close proximity to the surgical area which is already anesthetized. Also, the inconvenience and pain due to the gluteal injection can be avoided. Though the case selection was similar with difficulty index and bilateral impacted teeth in the same patient, the sample size was not sufficient. Hence the study needs to be undertaken with larger samples to substantiate our findings.
